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ABSTRACT

Two methods of measuring daily catches by headboats that fish the outer Continental Shelf off
North Carolina and South Carolina are compared. Headboats are those commercial fishing boats
where recreational anglers pay for a day’s fishing on a per person, thus per head, basis. A dockside
creel census estimated catches as only 47% to 87% of the catches, in numbers of fish, reported by
crew members in logbooks. While the comparison suggests substantial bias in one or both tech-

niques, low cost favors use of loghooks.

A valuable recreational fishery for tropi-
cal and subtropical deepwater fishes exists
on the outer Continental Shelf of the South
Atlantic states (Huntsman 1976). In 1972,
the Beaufort Laboratory, National Marine
Fisheries Service initiated a study of this
fishery from Cape Hatteras, North Carolina
to Charleston, South Carolina. In 1976 it
was expanded southward to Cape Canav-
eral, Florida. Since headboats' are respon-
sible for most of the catch, a major part of
the study was the estimation of catch and
effort in the headboat fishery.

There are several major problems in es-
timating catches of individual species. Only
a few hours between the time a vessel heads
homeward and the dispersion of anglers
upon docking are available for examining
catches. Generally catches are not sold, so
records of transfer are not available. Land-
ings are made at irregular intervals and at
widely scattered points making it expensive
to examine all catches. Because a majority
of the anglers cannot identify the species
caught, mail and telephone surveys are of
limited value.

From 1972 through 1975 the catch of any
headboat on a given day was obtained from
logbooks maintained by mates of the vessels
{(Huntsman 1976). Because the accuracy of
the loghook estimates had never been veri-
fied, we met several vessels at the dock in
1975 for purposes of estimating the catch for
a vessel-day by a simple creel-survey tech-
nique.

In this paper we discuss the relative mer-

! Headboats are those commercial fishing boats
where recreational anglers pay for a day’s fishing on a
per person, thus per head, basis.

its and costs of the loghook and creel-survey
methods for estimating the fish landed by a
headboat. We wish to emphasize that we
were able to compare the two methods only
to each other, and not to the true catches,
which were, for various reasons, unknown.

METHODS

The logbook estimate of catch was ob-
tained from the mate of each vessel. He was
asked to record for each day of fishing, the
date, vessel name, number of anglers
aboard, location fished, number of each spe-
cies caught, and the total weight of each
species. He was provided log sheets listing
all species likely to be taken and was paid
$1.50 for each daily record.

The creel-survey method of estimating
catch was a two-step procedure. When the
vessel docked, a creel clerk asked every
third person leaving the vessel, beginning
randomly from the first to the third, if he
had caught any fish. This sample was used
to estimate the fraction of anglers thai had
caught fish on that trip.

The creel clerk then examined as many
stringers as possible, recording the number
of each species on each stringer and the
number of anglers contributing fish to each
stringer. A stringer in this study refers to a
cord on which fish are attached as they are
caught, or more rarely, an individual ice
chest in which the fish are stored aboard the
headboat.. Occasionally several anglers
combined their catches on a single stringer.

The stringer estimate of the j™ vessel’s
catch (in numbers) of the i™ species on the
k™ day was:

Cijh = ijNjkC*Uk;
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Pj. = the fraction of anglers that were suc-
cessful on the j™ vessel on the k™
day;

= total number of anglers on the j**

boat on the £ day;-

average catch per successful angler

of the i{"™ species on the j™ boat on

the k' day;

i =1, ... mj=1,2 3;and k = 1,

. n.

Ny

£ —
CHyr =

Hereafter, catch will refer to numbers of
fish rather than weight. Catches estimated
by the first method will be referred to as
logbook estimates, and catches estimated by
the second method will be referred to as
stringer estimates.

Both logbook and stringer estimates were
obtained for three headboats for six fishing
trips, making a total of 18 pairs of obser-
vations. To help reduce the variation due to
seasonal changes, estimates were grouped
in time (Table 1). That is, if catch was es-
timated for one of the vessels, it was also
estimated for the other two within a 48-hour
period. The estimates for the three vessels
within a 48-hour period then constituted a
block of observations in the analyses to fol-
low.

The three vessels selected for inclusion
in the study were from three different North
Carolina ports. They were not selected at
random, but rather were selected because
their mates were dependable in maintaining
the logbook records.

Estimates obtained from the two methods
were compared, using analyses of variance
in which the two measurements of a species
catch were compared within dates and ves-
sels. The analyses of variance were calcu-
lated for the following model:

Ciw =p+Bi+V;+ 8 + Ex + (VE)i

+ s
Ciix = catch in numbers of fish;
n = overall mean catch per head-
boat;
B; = an effect due to the /™ sample
period (block);
V; = an effect due to the j'™ vessel;
Jom = an effect due to the k™ estima-

tion procedure;
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(VE) = vessel X estimation procedure
interaction;

8;; and

€k = normally and independently dis-

tributed random components
having zero means and associ-
ated with whole units and sub-
units respectively.

Vessels and estimation procedures were
both considered fixed for the purpose of de-
riving expected mean squares for hypothe-
sis testing.

A separate analysis of variance was cal-
culated for red porgy (Pagrus pagrus), ver-
milion snapper (Rhomboplites aurorubens),
red snapper (Lutjanus campechanus, L. vi-
vanus, and L. buccanella, in aggregate), and
groupers (Mycteroperca spp. and Epinephe-
lus spp. in aggregate). A fifth analysis of
variance was based on the total catch of all
species, including those in the previous four
analyses, but not limited to them. Because
F max tests (Sokal and Rohlf 1969) indicated
heteroscedasticity, the data were trans-
formed to square roots before proceeding
with the analyses.

RESULTS

Because there was no evidence of inter-
action between the catch estimation proce-
dure and vessel effect in any of the five anal-
yses, the main effects for estimation
procedure were tested (Table 2). Logbook
estimates were significantly higher (a =
0.05) than stringer estimates for the vermil-
ion snapper and for the red porgy, as well
as for all species combined. While there
were also significant differences among ves-
sels for their catches of some species, such
differences are not germane to this study.

It is clear from an examination of the av-
erage catches (Table 3) that significant dif-
ferences among the two catch estimation
methods were only detected for those spe-
cies or species groups that were relatively
abundant in the catch. This in turn suggests
that if groupers and red snappers had been
caught in greater numbers, significant dif-
ferences between the two types of estimates
for those species would probably have been
detected. The magnitude of the difference
between the two estimates was directly pro-
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TABLE 1.—Source data for analysis of variance comparing estimation methods.
Catch estimates: numbers/headboat
Estimate All Red Vermilion Red
Observation Block? Vessel type® species Grouper smapper snapper porgy
1 1 1 "1 558 37 1} 175 180
2 1 1 2 406 10 13 251 67
3 1 2 1 360 38 3 35 180
4 1 2 2 208 57 3 13 118
S 1 3 1 456 31 3 0 225
6 1 3 2 230 15 1 0 109
7 2 1 1 718 22 0 463 156
8 2 1 2 380 165 0 14 204
9 2 2 1 336 21 0 20 150
10 2 2 2 216 28 2 11 109
11 2 3 1 353 0 0 5 150
12 2 3 2 157 0 3 6 66
13 3 1 1 S14 35 0 200 141
14 3 1 2 423 8 0 32 8
15 3 2 1 336 38 0 12 150
16 3 2 2 103 14 2 2 71
17 3 3 1 675 30 0 120 300
18 3 3 2 171 0 0 17 100
19 4 1 1 347 24 0 78 150
20 4 1 2 452 16 0 43 314
21 4 2 1 633 32 0 -0 300
22 4 2 2 148 18 0 0 83
23 4 3 1 413 38 0 100 175
24 4 3 2 31 0 0 40 181
25 S 1 1 426 1 0 94 158
26 5 1 2 236 0 8 92 64
7 5 2 1 447 14 3 0 60
28 5 2 2 252 2 8 0 223
29 5 3 1 126 18 3 0 100
30 ~5 3 2 74 2 4 0 63
31 6 1 1 510 5 0 120 3
32 6 1 2 365 S 0 72 20
33 6 2 1 512 7 50 30 250
31 6 2 2 320 3 10 17 265
35 6 3 1 392 32 0 100 150
36 6 3 2 277 27 0 0 145

* Block 1—June 17, 1976; 2—June 24, 1976: 3—July 15. 1976:
" Estimate 1

portional to the abundance of the species or
species group in the catch.

DISCUSSION

A major limitation of this study is that ac-
tual catches were not known thereby mak-
ing it impossible to tell which estimation
technique was more accurate. We assume

TABLE 2.—Analyses of variance based on the s
Asterisks show significance at P < 0.05*

4—July 22, 1976; 5—August 12, 1976; 6—August 18,1976.

= logbook estimate; estimate 2 = stringer estimate.

that the stringer estimates were generally
more accurate than the loghbook estimates
because the stringer estimation procedure
was more rigorously prescribed, but that re-
mains to be verified by further research.
We could have obtained complete counts
by placing our own personnel aboard the
vessels for the entire fishing day, but the

quare roots of estimated catches for five spectes-groupings of fish.
and P < 0.01**,

Mean squares

Red Vermilion Red Tatal
Source df Groupers snappers snapper porgy catch
Sampling date 5 8.3642 4.1253 20.1290 10.4984 12.8628
“ease] 2 5.5390 5.3327 261.6192%* 10.2604 58.2835
Error a 10 10.1662 2.6729 19.9154 13.3807 14.3574
Estimation procedure (E.P.) 1 12.8688 1.6516 76.5552** 48,4488+ 239.6404%*
Vessel x E.P. 2 6.1179 0.9645 9.3202 2.26145 9.7517
Error by 15 4.4255 1.2610 10.7807 6.4720

63580
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TABLE 3.—Mean landings (numbers of fish per head-
boat) for two estimation procedures.

Ratio
Mate Stringer  Stringer/

Groupers estimate  estimate mate
Groupers 23.6 - 20.5 0.87
Red snappers 3.4 3.0 0.88
Vermilion snapper 89.6 41.7 0.47
Red porgy 168.8 122.8 0.73
Total catch?® 452.3 262.7 0.58

# Includes all species taken by anglers.

expense precluded that approach. Further-
more, the presence of biologists might well
have altered responses of the mates and
perhaps would have jeopardized their co-
operative attitude by giving the impression
that we were checking on them.

A possible problem with our study was
that the criterion used to select vessels may
have led to an inaccurate assessment of the
quality of logbook estimates. If a positive
relationship exists between the accuracy of
logbook estimates and the regularity of rec-
ord keeping, selection of vessels known to
be faithful in maintenance of logbooks
caused an optimistic appraisal of logbook
estimate validity,

The California Department of Fish and
Game has used catch logs to document par-
tyboat (headboat) catches since 1936 (Young
1969). An examination of 587 landings from
1947 through 1951, showed that catch logs
reported 103.7% of the actual catch (deter-
mined by count) (Baxter and Young 1953).
In some instances, however, substantial in-
accuracies were discovered; logbook counts
ranged from 56% to 152% of the true catch
of other species and chub mackerel (Scom-
ber japonicus), respectively.

The California investigations are not di-
rectly comparable to ours because a report
of catch is required by California law and
submission of accurate reports bears on
availability of a state license to operate a
partyboat. Thus, the law exerts consider-
able pressure towards good record keeping.
In addition, the California partyboats were
landing about 100 fish per trip, whereas the
North Carolina headboats were landing ap-
proximately 300 fish per trip. As we have
seen, the discrepancy between the loghook
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estimate and the stringer estimate is pro-
portional to the size of the catch.

For some types of fishery analysis, ad-
justment of logbook estimates should not be
necessary even if they are biased; e.g., de-
scriptions of trends in catch per unit of ef-
fort, and analyses of catch curves. Adjust-
ment of biased estimates would of course be
necessary for yield computations and for
comparison with commercial catch statis-
tics. The relatively consistent relationship
between the two types of estimates should
provide straightforward means of adjusting
the catches when necessary. For practical
purposes, although the ratios of logbook es-
timates to stringer estimates vary by spe-
cies, we suggest that true catches are prob-
ably best estimated by 0.6 (the estimated
ratio for all species) of the logbook estimate
(Table 3). ]

In comparing the two techniques we not-
ed that the stringer estimate employs a
clearly specified sampling procedure and
has the advantage of not relying on the co-
operation of vessel mates, who are usually
cordial and cooperative, but sometimes an-
tagonistic, or dishonest. Stringer estimates
can be more completely controlled by us
and incoerporated into sampling designs for
the fishery. On the other hand, stringer es-
timates cost much more than corresponding
logbook estimates and are feasible only
when fish are available for inspection at
dockside. When, as is often the case, fish
are already iced in coolers when the head-
beat docks, or anglers do not linger at the
dock, counts are difficult.

Logbook estimates offer extensive but in-
expensive coverage of headboat fishing ac-
tivity. We currently obtain records on over
half of all headboat trips each season at a
cost less than that for covering 3% of all
trips by stringer count. Because of the great
variability between trips, extensive cover-
age of the fishery appears necessary. We
believe we will obtain a better measure of
catches of uncommon fishes from the log-
book estimates than from the stringer
counts because anglers often ask mates to
identify unusnal fish. Another advantage is
the relative case with which we can inte-
grate the logbook estimate of catch with log-
book information on effort and fishing lo-
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cations. After balancing costs and benefits Huntsman, GEne R. 1976. Offshore headboat fishing

we have decided to continue monitoring in North Carolina. U.S. Nat. Mar. Fish. Serv. Mar.
h . Fish. Rev. 38(3):13-23.
eadboat catches with logbook records, SokAL, RoBerT R., AND F. JAMES RoOHLF. 1969.

even though they are apparently biased. Biometry. W. H. Freeman and Company, San
Francisco. 776 pp.
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